BEST AVAILABLE COPY 



w 



2 
o 



g 

Q 

§ 

E- 1 



S 



o 

o 

CM 

CU PC 

< n U 

<T CO 

ro < 
kt CC >3 

CD W 

r- H (£ 

H ^ O 
«— I M !w 

o H 
O 2 U 
CM W U 
O Q 
H 

H 
•• 2 

O t£l 

2 



I > 

Q 



O 

u 



I 



£0 U H 
D O H 
Oj Q E-» 




00 



CM 

CM 
PQ 

o 
o 



CM 



2 



U 
Cu 



o 
I 

2 




<i9>B*BfttiF/5* (j p) (12) 2t H *j§ ^ ^ (A) oimmm&mm 

#512001-178434 
(P2001-178434A) 

(43)&SiB ¥^13^7^ 3 H (2001. 7.3) 



(51)Inta. 


-Minim rri 


FI 




A 2 3 N 7/00 




A23N 


7/00 Z 4B0 16 


B 2 3 K 26/00 




B2 3K 26/00 G 4B0 6 1 


26/08 




26/08 D 4 E 0 6 8 


It a r» *\ t -t /mo 

// A 2 3 L 1/212 




A23L 


1/212 A 


1/216 






1/216 A 








»*BOS22 OL 12 H) 


(21)tiiBS# 


ttBPFl 1-373289 


(71)ffiHA 


000153878 










(22)ffiB!B 


¥JS11¥12JJ28B (1999. 12. 28) 




1^IIB0S*I|rfiS398»« 






(72)3SW# 


lU*F #¥ 








«B»HIRi|l**fi«398»« flcSt&tt* 














(72)5S9Hf 
























F^— 4B016 LG01 LG06 LP13 LT08 








4B061 AA02 BA08 BA13 CB02 C821 








CB22 








4E068 AADO AH00 CD05 <E04 CE08 








DADO 



(54) u-imtmm%£rtv-*?$mjj& 



(5T) 

mnmtzmvvmz-tKw^ n&R*>£4 i o 




1 

imm3 ] mmtz&^x u-v \:-j*<mm-}ifa 
imzm j m?mhtv£ttt<nmim.iz8^£ i }- 

a. 

t*t Lmw&wxmmmimtt.x'h h v-v b*-* 
zmx'mbtvk&tmmtmtt&bfm. 

th^&t. msmmzn^xu—fi:~M.<7)mfT^fii 

T7u-zs-3>zvhtm. tttmmmt<7>i&iz. 
*mmttcr>mtzmtth*®t. wm&ttzmm 

mum. 

immiim^mii^emyrh^i^izn^x. 



(2) ^132001-178434 

2 

zb*mb?z,is~rmimw. 
imm9]m$mijbW6<?)^-rtii)*im£&^x. 

immi o i mm i i mizts^ 

x. m&mth^ffli. Amtmmt'Stszbzmi 
b-r&u-fmmm. 

10 immi 1 1 »*«l^M60V^-m*>l«fc:tJV^ 

x. mmmm&mttX'ty&u-'rt'-Mt. mm^ 

itthzbzftmb'th)s-'mms.. 
immi 2i msmmizti^xis— fv-j*<nm-t5 

&*Bm-&xnb. wmm®mztttft>miu 
-vt-Azmmmtt&mmm-hxnb. m 

b. i^ttzbimtb-rhu-^mtfim. 

20 imm 1 3 ] !13fgi«fctiV vc U-*f\L-J±<rmxH 

-vv-Atmmmtommmm-zxnb. m 

b. £*ru mmmm&miTh&is-'fh'-Mi 
K?r>{rt-zitLmmmiBWffitii£ixhz\b* 
mLb-$-his-<r$m-m. 

[i*JSl 4 ] WmWzt5\rZ\s-- rb-Acojltf* 
|6lt«LSit^ffiWlSniTO^S«-CifcS V— tff- 
30 ASrJgfi&tSXSfc. m.xmfrti*:iSttZmKi*it% 

b. wsim&.tymr&xub. zftt&zbtmib 

tmm&*T7is-i'3>Zit&xnb. trnm.^ 
40 mthxmb . &&r&zbm®b?&u— msm 
a. 

imm 1 6 ] mmmtzx^x v— r b'-A^tf* 

*« ^lalB^-lf b'-A ^ B5Sft«<0^irfcBSSH-5 1 ^ 

^mb-riu-^mium, 
immi 7 1 aa[-cai>nyt^»om^ftK§^s- 
50 *i&xnb.Mmmiz&^xu--f\z-j*(r>mfj} 



(3 

3 

imstmi si is^i 2j!isi 7<7)vvma»i3Sfci} 

WC. 1IEl'-? , t-.Mi, YAGl— -^ tfctt. YV04 

^x. mssmtzxnu. *sxg£#tr 

[0001] 
[0002] 

[0003] ^-r. it**H*:<?)&zm<mzm£m 

cob * . EB&t S^OHiBJi. <£ 9*MU: <&#i!ltt 



^2001-178434 
4 

[0004] 

1~J>\Z-7^%ir£j&<DiS*#>(*t:}JxX, 
[000 5] ifctc. S*y»ftt«<«*»HF*. S# 

[0006] 

[«B8* s «l*L«k9t-rSPS] fUtfS^-tf-ftOJ: 

[ 0 0 0 7 1 2 fc, ^>^r>r tco^i 0 tpgmmm 
x%>ym%x-hh%&#$>\\ 

[0008] ±MX1BitLt:Z1—&V-5-Zm^X 

&m<umizi5^xu. **h- Ab--5-s-«oT* 
*iH -mmLizm-ixLZox&ttL 

[0009] 

[isss:»*t&fcfto*a] *ajaA«. mw&to 
[0010] mm. is+iH^ffiffirwv-v 

[ 0 0 1 1 ] zcot z . as«rxjM^-«rp]'—ir 



(4) ^2001-178434 

5 6 

izxvmiz&tmLxbxw *wm+. m mtmm. ®mtimt®txtomf9*#4*z 

6. l^-1fb-A£i^#4*(cl8tL^^>;ett o^vfcatrfcfcfcateiW:^. 

g)£&3i:. ★kWS^lR^^v^T^^J: [0016] fcftWi. HlKS-frSftbOfcl"— «fb- 

[0012] y+^f>f t<7)&«. 3*r#4 toa-fcJiJBO [0017] #lgtci>vvcaSL&{mfcf&<i>:5r^c: 

coa^fcHUR$ixJ!SI$iil,. mEHMXtt. Hxlf. it tit. WmM) s lL*?b&Zttz$>Z>. £->X. WBB 

tmbom&zmm&zztizzofTd. $>sv*t <jv %#£^i&ttfr¥^mt&m8ift(?mwi,ztiux 

iv\ mmttzxmzMs.. v-*f*mL%#b wmwvm&zm&m 

?t>J:v*U ls-W<miim7lt:®X'i>i>>th%: tyh\'-<f\Z-J>.mm¥fflaz&\.\i>(r>t%'>X^ti 

[ o o 1 3 1 9*t$4 tii^j&oift-e&s itfr [0018] a&ottfs**?. mm£#imxz tmta 

ibtza. i?v#4*z*u— ft'-j>mLmmtzmK mmi><r>xi>. 20 j/pfg&T&s. is+#4*0> 

Sg^^ttfc+'kfcllllK^SPM (sMBjtW+TfcL R J/c m'^T*!..! fcA»4>. fflttfcrJnlS^^— !f 

®tfcOC:$fc0f.ii.rti:-fS. ) Sri^ltci^y^hfc:^ b'-A2r^>^>fqc^{c-SfcHSSttTS^i!l<ii: 

tl?tl<7)EWjfo£m--£ffiz.lk . y>#4 tli-^r [0019] 0!i.(f . 1 J/POl—- ^IS^ffioT. 

IfiJfcJttftfDT. HII&tSnS^A^khaXrtH (B0.05cm s 5?20c m<0S«W-1f b-A^f^ 

^)fftflS:mJt-r. ioT, 9"rtf4*<D&tl&tim ht 1 0 J/cm^Wl/- Tb*-A3&«#£>*U>. i<0X^ 

[0014] U- Tb'-AJi, ^>^>f ^EOJJST*^. «U-1^MtJ: ->T#3r*«T\ x^/^-<7)^Ji 

t>t<«. HHg1-SP3®(05i|<0|Sgia&^. fcKtt-E-ti 50 Ute^gStr^iaK^^^v^ ©ax* 



(5) 



18P12001-1 78434 
8 



7 



[00 20] ^twftfciev^tfcop-- rt-Ai& t?«i.(fa2 w ttivvc. o^yyFu^;n^y 

wt«tfcBgn-rs^ (02 (a) #«&) t % X2 1 o<r>m^3mam^^ff)i. lx. *<m& 

(02 (B) #gg) tem^Zm: 02 (A) tc #3£W<0B«ttiiJdc-CS&. >i^<?5§8^-CV— T 

Kotbhh-*. rfsni2 o i a^ajfcp-if b h-Aj-m^L^^^^tfttf^^^v^ * 

«t Otfc*c$iTJtb-ifb-A<i, fli/ y v K VtArlsy [0026] J^L£^iP-lFb'-A<7>3fc*&£@£ 
b{h^'Jy) i *J^^UyX2 0 3?>i|fl*£-*rti\ b'-A #&fc#Elr>a>4>-CfcS. #fl»tt»>t»TfcL SdSSttt 

wztix^h. j&ztt?&. 02 (a) ^m^hhtmsmmt^) 

[0021] Z<r>££Tli. V-*f b'-A<DX*/J^- y K ij #/H^X2 0 5*>£T:fr<Dg?#<9ffii§S2 1 3 5: 

*§HH-frT*w§a*** s*rc\ fl^ 'J >- K y aa* 

>X2 04fcBflxy>'Ky*yH^yX2 0 5<Ofi^i> [0027] W~ FbW.<JW^£8gga*flcfc*tLTi& 
tffcJ: 0. tSttOV— fb-A£J: OjSBWftBKi: U 20 ifctcJ: 9fS^t&0tt«£ltH>U HlU3N*S:3R 

A««OtSfi8lt<*2 0 6t!S»i-S. G^'JyK'J*^ SWtC(&J±?-fr&^^tlTfc:^4. 8d$»ttefc 

yX2Q AtM\^^)yY x )i))WyX2 0 5<0fi*£;b ifb-A<03ia8*«R^rK:i!)V^T^*«»S-ejiflrrst 

-frli. b'-AH£&tf>S*^ ^ii.tb'-Ax^'Cy^ ^fc^Oivyfctf^tffixS. ZZT^o®ftt 

[0022] b'-AX^^^-yy-coffl^i^tCt [0028] 4i\ f b*-A«r>ft8&£aiavf^£ 

Ifb'-AliJJH'^^fclnilSiiTV^cOT. iS^S. V— Fb-A« % HSti|jttt2rt,*». 

ttZtl&ls— rb'-AOX*;^-2gg{±^-fft^-- *fb-A<JWia»^ifc{)»-r*afc«. 

^-t»u^. oa^y^Ky*;kw>'X2 0 5^ajfci^ •e-scifctij:'?. 5 y-izmiztitii>--ft'-&<m 

-1fb'-Aa<S*8SHfc2 0 6 £EHt£fc«XDJK2 1 4 30 fT*|S>l^#<|gse§-frS*ffi^. V-lf b'-Afcft? 

Kjtt I) * -Ccoeffl<i*WI+-C»g^ 2 1 3 fcn? T>fA-CILj67r 4>K--<oliyfctt£jflJflLTI)a»-r 

A/CV>*St#-C*>S. iKfc. 02 (B) fci&oTiWr ;tf2^* { <fcS. Sy-ZmVTWXotzmHSit&Zt 

[0023] mm2 0 7*»*>a}fcP— Fb'-A S. 

tt. P3 dOrCfeiV*. ) isyyYVib>WyX20&£. [ 0 0 2 9 ] #?£BBTtt. {f|i.{f3t7r>fA-S:ffi-3T 

«k OfeAcSixS. ifefcO^'J y|«y^/H^>X2 0 9fc y>^t«^8< f b'-A$-HgW1-5^r 

8fcflvyyHy^;l/^yX209i;c0ffl^*>Hi-tb' {i. W-lf b*-A<?>3t»^ffi#fc:^!g-C§ S i 1 1 . V 

-Ax^xysyr--c*&. SttW— Tb*-A<0x^;k -if b'-AcWBttcO^jgcoS^tt^r t*tcJ>S . 
^f-SgSSr««>l.fc*t:. G^>J>'Fy^;H^yX2 1 40 [0030] %~?t4 *-\ZWbX-%hV-4f\Z\^ m 

0 . dflKJ: 0 . mtV-V t'-M±$>Z>W& H&tGU—f&i>& . YAGk— !f Ob-Alf-f XliK* 

2 11 Tji^iS-te^WC. rogaS2 1 1 ±.Tim®£ X'3>&tf. 1 J/P(0tlJ*S: tofcOT<Ml«f«V^V> 

[0024] l5£ttM211±fc:^VvSLHg|t«c2 12^ 1 mmgg<Dt,<7)£ffi3. 3t7 r >f A-|iflB^am<7) X 

ffitf)£cfc. DS2 1 l±tfcS^dtt>(tSV— Tb* dfrfcO-r&O, *<DfiaH;fc*;# <WtT3SffiJSfc^ 

Ji*2 1 5KEa$ttS. SLK»«s2 1 2^^-v^t *«fti5. *<?>!8l*)Mt3TX')i>m$i&7)>l^Wyv 



¥fmx%<xi>. m#>x*pmu3£^i><?)Ti>tnix 



(6) ^2001-178434 

9 10 

7r4rt-£WK*ft6TftfcU YAGl^-lfOb'-A T#3tU-f t h'-A^-T^TA«$*U-f , 3!e<Ojlw&< l 5 

lMXfc*irfrrt:#-<\ Y/VGW-ifc7>i— iFb'-Afc? fcjlUTk 

r>fA-<oSt:A»§-li-S. i*iK«k03t7r^A-fc [ o 0 3 5 ] ±3&<0imm-lz1gt$,(r>l'~ f b'-A£ 5 

yagi— -rfcil-f £ S . 5-<^iBfc: J: *} . JftiHfcttUl^fc^-«*a£ fc 

[0031] 3t7T^A-0^»iSiClt^ifeS^. % -iXhXW Z?)®£\i. $sV>V\)*ArU>Xmt1& 

i: £. [0036] ±J*Ufck— f Jattfctt. tf^Xl^-f. 

[0032] H3£ft-?t\ ft7T4rt-XWS&>V- OkU-^ YAGP~<r«D&2iSfi8L ^3»S«. 

Axzwiwis— fsoi^m^tM. ssi mm £ ic©5£s*t.s i<o-m&< ftmvy&mzmmxz&z 

A 3 0 2£JH^S<0#$£W-C*6. ^al/yXT [0037] -^sb^W^i. WffifflZti^XV- 

-U<i-l*l*tz*tlK2ltZZbT%7T't'<-c7)aT T*SW1fb'-A&ffi«g|tflcfc:B3jJi-s#at , I5E 

3 0 Sboa^^tc^-^b-A^AIt^-arSC: fc# SSaWfr^HieS-fr^^Baffi^-lf tf-ASffigHH 

T%h. (H3«ffc«I*^3t7r>f>'N*-<01*^l!lrffl »f*^ffifcBS»^S*St . l5E»!Sftf«s*^l^*$ 

HfcLfc. 3T3 0 3b^;b9£?IoT^&i,?>#? titz^kh^^mth^Lb » fc^rts-ri:***® 

9-yK3 03aT*>S. ) fig 1 mmggOft:? r >f A 91!8«ilgT > *>£ . 

-•C&ftff , 3T<0SgttSSxtmi:*S. iot, if [0038] *3»*0«ft<3fi!flai» HBItSigfciSVvCl-' 
SJK^T^v-C-^ara^^KU— !fb'-A^AIt$ 30 -1fb*-AO^ff^fc«tStt^fflT«0|SfiK^fcm 

•frSfc#>fctt, ttSlmm<9flPyX£fll*£>3te7r>f *TfcSl^-ifb'-A^»3Slt«cK!!Si«-|»#St » lr 

A-fc#j63tfTKg?*Uf J:v\ BySl^Xow&iiE £S^fr^IiIIS$*^^l5£^--!fb-ASrl!ig» 

fcj&fc. ?7vV3 03at3T3 03tXQm Ztifz?Fg%i>(0£>mtZ>&&b. WSJ8M 

A-tcASJ: dtro^i^iEM^^rs. m.^<mmm^tLhzbimib^i>u~^m 

[0033] b'-A*5Jti6ffl<^7 r 4 *-<rm fSBT&S . 

3 04O^ttfiH|x.«S*i:^Sfc^>^ ; Efc:^J: [0039] #ffcBJ!«te<9*tj£HL JBftfiHU^v^^ 

< U— f b-ASrPJfT £ .1 fc #T£ 6 OXmttWiL -If b-Acojttf*|6lt»Lfifi^:ffi-COBiffi»*bm 

v\, s«tiiiiistutw-ifb-A^^>^tfc:H^t 40 ytxhhv— ft'-&z$i&Tmbti*iisM<?>3mizm 

jtft*|6j3O5fcl@g»$-e-Sii:*=:J:0. y't^t3 ^hZ\b*W&b^hV-^mmm.Xhh. 

0 9(om£)s-VV-J>Z%m£<mMt$>c:biM [0 04 0] *&0JjWte<Dfl|j£«. £l&tH*>*ifc:fc& 

figfc^s. ze>b£. u—ft'-&tm2it%tft>i'' comemtzm§te5-z.?>*®b. mmmizn^x^ 

[0034] 7t7r^^*-A>^ilJ/i^-ifb'-A3 0 6 fcg^L. laiaa&S-TXW-^a I? 

fcH£#D$^«trt*>. fli^^«t7r>f^'-*^ajfc SfttJ^lirEWIfb'-AKWLffliWtiiie^-g-S* 

w-ifb-A5:^ii^^ijis/i:Opyx3 0 7tcAit$ so ®b. mimttm^z^mb. zitt&zbzmi 



1 1 

[0041] *mi?)Qi0mmi. mmmz&^xis 

ffrt&tm. tizttmsmwrnz. fczm&m 
mtzmt&^mt. mamz®£i'-i ! v-j>tz 

gfc. i^thzt^mkti-iu— fmtmm.xt> 

[0042] ^mmmmi. m&xm>injzm 

[0043] JSMfUO&BHfcKLT t> . I5E1^— »f b 

5^v-f. Co* v-*rxhh 

-ffcJHvvtfcJtu. Wk&WjihV-' fb* 
[0 044] JMta03M)l£fllbTi>. 1512BlS-fS 

[oo45] ±si®tuz>mi£mLTi>. mdm&tf. 

mmz-ttt&t l-chl tin,*/ *-9itzvm 
[oo46] *mxm<mtfiit. nKNt^^ti/ 

[0047] *%wmvmmi. nmwrnz^^xu 
Kxbhi'-w-Amitit&xnt. mm#i® 

o&mthxnt. «ru mammmm^xh 



(7) $$§12001-178434 

1 2 

[0048] *wm$L<rmmi. mam&tztiwxv 
-yv-j><mftijfo£Mimm%wxmmimm 
«T*sv-ifb*-A$-^js-rsist. m&xmhti 

mxmt-rzxnt. mtm.z>m-fz>xnt. $ 

[0049] *wmmmmt. mxmbtitzm 

-vv-j±<mmfo&nLmg?jmxmmffivm 

10 ttTfc&l'-' Tb-AtrJgjS-rsigi:. ttEftfrrg 

[0050] J&ffiQfeaffittfcL KimicStvcv 
-1fb'-A<O^^fc»LStt^iBT<^i0^1fcm 
*-CftSl^-1fb-ASr»j£-rsxei:. aftTMrfi. 
fc^WJ-llie^-fr^^ro^W-ifb-AJriiafeHo 

[0051] *M&>mnmtt, rnxmbtuzkM 

— f b-A<OjltT^|plfc» L«ftlTCaBnfBBtttfK 
«-C*>S^~-lfb-AS:»j£1-Slgfc, mg^S-CS 
is^^SHlK^^^^wiBl^-lfb-A^wffiA 

[0052] jJBfrvffiai/— f^itt^trtjv^t,. 

rofei^— Tb'-Ali. YAGU— YWkP- 

f\ ifctt. tf^w-if. afew— re&s 

[0053] JJBV^-fiio^— tW^&fcfcvvck. 
!5iE«SW-SISJi. £M£«»£-»*-£>Xg££tri:. 

•tSXg»i. *$-W8t$-li-SXS&^tffc. 33M«05» 
40 tf±tf&<7>X&£L^. 

[0054] ±M^-rti<7)u—fmtfT&iz^x t . 

[0055] 

[^woiitt<^®] ±-r. wmtotLx : J*#4* 
im\ u-if\f-&zmtt&z:bxmiz;r#j : z 

50 IHB3S1 0 1 tea, 3K7r>f ^'-^«l 0 3 £SI-£S^ 



(8) #132001-1 78434 

13 14 

ztit>im<?)M&<7)mi. t^mmz trio. m^u—fn-A^wmt. 

-E-ix^iwO^fcjktlB^^T^^ r 4 A-Ojg 1 0 3 £ 5109 cO±TfciWr jjfrtSltS fc J fc # N $R 

AStS-££. 1 0 9<o#8£¥fffc:EStS. :«J8B8it»"CtiL Rtt 

[0057] jMU~- ft- MiPttki> L<\iTX'<? W>Zb 1 0 9<0#&fc Ji. PJtt^B^ftBfc^im, 

ouyXTU^10 2t^-ifh'-A<0^(C^i>-frT 10 [0063] C0jt3£L?S**#4« l05W>mt 

%Lkm*miMmth. 3fc7r4 A-m— ft- <o*l 1 Oli. SSUSSti&Sl 1 l*»^ajSSSv-CSWf 
A<»c (HRfcPfRi. L< $ftlSg|!j<0l5lJRffl§S 1 1 2fcgtf>«U . V*1J4 

BWT<sWTS. to#l0 5c(intttt<7)c:5l 0 93{p^i/ha>"C. 

[ 0 0 5 8 ] ^+#4 t<OA^y>^ *:<?>$tfrt>fim 7*1 0 7bfc#>9 . t<O0JRH?^S! 1 1 3 

Stf&OfcSi^iv^lfti. flitf. |fcRff>u— ft' »£>iiS. 

-AT&S. $8#<0P~f t'-A£tt&fc#>fc:tt s 3fc7 [0064] 

T^^*-<o^cop-rt'-A*tajsfflSr««fcM^f [mtw] CK3im : *mimTii. m3x^i^ 

v>l^-1ft-A#AStLT^£3fc7r^-fc v ftts^ 20 fcitf. ^ffitWLJ: ^itW404 

SV^-ift-A^AStLTV^^r'f^-fc^^S fc&oTltHfrrS. fcfQtflKli. 4 kWOJfcfjOYAG 

KBKU x*rt^-<o%-fc£HSfc J;u. i^-- f 4 0 1 £3fcSi: LT*Wf Stated. 4 kWg 

[0059] Is-yfflmfrtym&ls— f t'-A#Jg SO©*** i>OYAGl^— f «0t'-AX^«/ Mi. — jft 

t><Qt-r&. -ttcb*>. 3t7 r4 A-«djBi o 3 £££ -C^ru-f^BcoW— fajPT<0l^— ft*-At,Kg 

ilSffl^Oat^r-f^-^aiSL'-lft-AfOa^t 1 cm<DPMfc7)t><7)i:-rS. 

fil^Xl 0 4 £ESU WIHfcTfi*fc5BCEf- [0065] , fig 1 c mORIfc^-lf t-A 

[0060] ffiH$mti%£nt2ixfc&.ttz<?)i;*tf 7M4 0 2i3t*-. vom^socrwuu mti 

4*1 05afi. v>#>f*A*l.l 06if^t>KjUhoy 30 cm<0t-A^TaMJtT#£*£3Ok<0£ted. 

^710 7at^^TSS««S 1 0 8*311**1*. V-f ?nV>X7W (&&V>Xffmjmm±. 

1 0 8T\ h 3 y<T 1 0 7atcSt-5T« Sft7 r A t^-mk^h^Ok'^th .%?rA*- 

1 0 9#m&i:t>A,ti&\Z*:<?>±tMmt&. m& -YX7tA rt-cr#mt. 3fc7r4A-fc^— f£A 

5ntt*^5l 09«. ^>#>r*l 0 5b#?8TL »3#6^fc#Jt!i^^T*6£fcfcS>S. ^y^yp 
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CLAIMS 
[Claim(s)] 

[Claim 1] A means by which the cross-sectional form in a perpendicular field irradiates the 
laser beam which is a line to the direction of movement of a laser beam at an irradiated object 
in an irradiation area, Laser radiation equipment characterized by having a means to irradiate 
said laser beam on the surface of said irradiated object while rotating said irradiated object, 
and a means to process the unnecessary thing removed from said irradiated object. 
[Claim 2] A means by which the cross-sectional form in a perpendicular field irradiates the 
laser beam which is a line to the direction of movement of a laser beam at an irradiated object 
in an irradiation area, A means to irradiate said laser beam on the surface of said irradiated 
object while rotating said irradiated object, The laser beam said whose cross-sectional form it 
has a means to process the unnecessary thing removed from said irradiated object, and is a 
line is laser radiation equipment characterized by forming said linear form through an optical 
fiber. 

[Claim 3] A means to irradiate the laser beam whose cross-sectional form in a perpendicular 
field is a line to the direction of movement of a laser beam on the surface of the foods covered 
with epidermis in an irradiation area, Laser radiation equipment characterized by having a 
means to rotate said foods relatively to said laser beam, and a means to process said 
epidermis. 

[Claim 4] In a means to give humidity to said epidermis of the foods covered with epidermis, 
and an irradiation area, the laser beam whose cross-sectional form in a perpendicular field is a 
line is irradiated to the direction of movement of a laser beam on the surface of the foods 
covered with said epidermis. Laser radiation equipment characterized by having the means to 
which ablation of said epidermis is carried out, a means to rotate said foods relatively to said 
laser beam, and a means to process said epidermis. 

[Claim 5] A means to inject water on the surface of said foods after simultaneous or said 
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irradiation if the laser beam whose cross-sectional form in a perpendicular field is a line is 
irradiated to the direction of movement of a laser beam on the surface of the foods covered 
with epidermis in an irradiation area, Laser radiation equipment characterized by having a 
means to rotate said foods relatively to said laser beam, and a means to process said 
epidermis. 

[Claim 6] In a means to give humidity to said epidermis of the foods covered with epidermis, 
and an irradiation area, the laser beam whose cross-sectional form in a perpendicular field is a 
line is irradiated to the direction of movement of a laser beam on the surface of the foods 
covered with said epidermis. Laser radiation equipment characterized by having a means to 
inject water on the surface of said foods after simultaneous or said irradiation, a means to 
rotate said foods relatively to said laser beam, and a means to process said epidermis if 
ablation of said epidermis is carried out. 

[Claim 7] It is laser radiation equipment characterized by said laser beam being solod state 
laser in any 1 clause of Claims 1-6. 

[Claim 8] It is laser radiation equipment characterized by said laser beam being a YAG laser, 
YV04 laser, glass laser, orC02 laser in any 1 clause of Claims 1-6. 

[Claim 9] It is laser radiation equipment characterized by said means to process containing air 
injection equipment in any 1 clause of Claims 1 -6. 

[Claim 10] It is laser radiation equipment characterized by said means to process containing a 
water injection system in any 1 clause of Claims 1-6. 

[Claim 11] It is laser radiation equipment characterized by the laser beam said whose cross- 
sectional form is a line in any 1 clause of Claims 1-6 having a means to change the direction of 
movement of said laser beam in said irradiation area. 

[Claim 12] The process in which the cross-sectional form in a perpendicular field forms the 
laser beam which is a line to the direction of movement of a laser beam in an irradiation area, 
The laser radiation method characterized by having the process which irradiates said laser 
beam on the surface of said irradiated object while rotating an irradiated object, and the 
process which processes the unnecessary thing removed from said irradiated object. 
[Claim 13] The process in which the cross-sectional form in a perpendicular field forms the 
laser beam which is a line to the direction of movement of a laser beam in an irradiation area, 
The process which irradiates said laser beam on the surface of said irradiated object while 
rotating an irradiated object, The laser beam said whose cross-sectional form it has the 
process which processes the unnecessary thing removed from said irradiated object, and is a 
line is the laser radiation method characterized by forming said linear form through an optical 
fiber. 

[Claim 14] The process in which the cross-sectional form in a perpendicular field forms the 
laser beam which is a line to the direction of movement of a laser beam in an irradiation area, 
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The laser radiation method characterized by having the process which irradiates said laser 
beam on the surface of said foods while rotating the foods covered with epidermis, and the 
process which processes said epidermis. 

[Claim 15] The process which gives humidity to said epidermis of the foods covered with 
epidermis, and the process which forms the laser beam whose cross-sectional form in a 
perpendicular field is a line to the direction of movement of a laser beam in an irradiation area, 
The laser radiation method characterized by having the process to which said laser beam is 
irradiated on the surface of said foods, rotating the foods covered with said epidermis, and 
ablation of said epidermis is carried out, and the process which processes said epidermis. 
[Claim 16] The process in which the cross-sectional form in a perpendicular field forms the 
laser beam which is a line to the direction of movement of a laser beam in an irradiation area, 
The laser radiation method characterized by having the process which will inject water on the 
surface of said foods after simultaneous or said irradiation if said laser beam is irradiated on 
the surface of said foods, rotating the foods covered with epidermis, and the process which 
processes said epidermis. 

[Claim 17] The process which gives humidity to said epidermis of the foods covered with 
epidermis, and the process which forms the laser beam whose cross-sectional form in a 
perpendicular field is a line to the direction of movement of a laser beam in an irradiation area, 
The laser radiation method characterized by having the process which will inject water on the 
surface of said foods after simultaneous or said irradiation if said laser beam is irradiated on 
the surface of said foods and ablation of said epidermis is carried out, rotating the foods 
covered with said epidermis, and the process which processes said epidermis. 
[Claim 18] It is the laser radiation method characterized by said laser beam being solod state 
laser in any 1 clause of Claims 12-17. 

[Claim 19] It is the laser radiation method characterized by said laser beam being a YAG laser, 

YV04 laser, glass laser, orC02 laser in any 1 clause of Claims 12-17. 

[Claim 20] It is the laser radiation method characterized by including the process which said 

process to process makes inject air in any 1 clause of Claims 12-17. 

[Claim 21] It is the laser radiation method characterized by including the process which said 

process to process makes inject water in any 1 clause of Claims 12-17. 

[Claim 22] The laser radiation method that the direction of movement of a laser beam said 

whose cross-sectional form is a line is characterized by having the process which changes in 

said irradiation area in any 1 clause of Claims 12-17. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] The invention in this application relates to the method of stripping 
automatically hides, such as the thing covered with epidermis, for example, a potato, and an 
apple, and equipment. Or although the soil adhered to the surface, it is related with the method 
of removing a soil, and equipment. 
[0002] 

[Description of the Prior Art] History is just going to tell that the trial in which the work which 
strips a hide from foods will be automated has been made for many years. Generally the 
equipment and the method of stripping hides, such as a potato, automatically are used widely, 
and, thereby, automation of the food industries, such as sale of lunch, canned manufacture, 
and manufacture of confectionery, progressed. There is representing [ by potato chips ] snack 
confectionery etc. as confectionery using an automatic peeler. There are a peach, canning of a 
grape and a mandarin orange, etc. as canning using an automatic peeler. As how to strip 
these hides, a typical method is listed to below. 

[0003] First, the case where a hide is stripped from a potato is mentioned as an example. A 
potato is changed into the state of coming into contact with mutually, and there is a method of 
shaving off a hide by friction. A lot of potatoes are put in into the rotating container, and the 
state where a potato comes into contact with mutually is made. By rotating the rotating 
container at a suitable speed, a potato rubs mutually. Thereby, a hide is worn and a hide is 
removed from a potato as a result. At this time, the side of the rotating container is good also 
as what was covered with the fine projection so that a hide might peel off more efficiently. 
[0004] Or there is a method of stripping a hide using the peeler called a steam peeler. By this 
method, a lot of potatoes are put in into a steam peeler, high-pressure steam is showered over 
the potato surface, and if a hide becomes soft, the method of carrying out flush removal of the 
hide by a high-pressure spray will be taken. Or there is also a method of shaving off the potato 
surface by friction with the peeler called a file peeler. 

[0005] Next, the example which strips a hide from a mandarin orange is given. Although an 
outside hard hide and an inside translucent hide are one of the hides of a mandarin orange, 
the method of stripping the hide inside a mandarin orange is described here. The hide of a 
mandarin orange is very thin, and since the portion of the body which is inside a hide is very 
soft, what shaves off by friction like a potato is difficult for it. Then, the method of removing a 
hide is adopted by soaking a mandarin orange in the drug solution which melts only the hide of 
a mandarin orange in this case. Generally sodium hydroxide is used for the above-mentioned 
drug solution. 
[0006] 

[Problem to be solved by the invention] For example, if it is going to rub mutually and is going 
to remove a hide by suiting like a potato, it will be able to delete to the portion of the body 
which is surely under a hide. The portion between a hide and the body is known for a nutritive 
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value being high, and it is not desirable that this portion is thrown away as industrial waste. 
[0007] Moreover, it is better for industrial waste like the hide of a potato to be difficult to divert 
to others, and to reduce quantity as much as possible. Since the hide of a potato does not rot 
easily, it is not suitable to reuse as a fertilizer. Moreover, it is unsuitable also as food of an 
animal in many cases. 

[0008] In the method of stripping a hide using the steam peeler introduced above, since the 
surface of the potato skinned in the hide using the steam peeler will be heated, deterioration of 
the taste is not avoided. Moreover, it has the fault whose capacity of the potato after also 
peeling this method decreases more than needed. This invention offers the equipment which 
removes only the pole surface of a hide efficiently, and a method. 
[0009] 

[Means for solving problem] These people devised the method of making carry out ablation of 
the surface of said foods, and removing a hide by irradiating a strong light efficiently at the 
epidermis of foods. 

[0010] For example, it considers stripping a hide using a YAG laser (wavelength of 1.06 
micrometers) from a potato. A potato has the layer containing many moisture immediately 
under the hide. If a YAG laser is irradiated toward a potato with a hide, the energy of laser will 
be absorbed to around [ which contained many the moisture momentarily ] a field. In order to 
make said field absorb more energy, you may make a potato become wet with moisture 
beforehand. 

[001 1] If a laser beam is irradiated with suitable energy density at a potato at this time, only the 
hide of a potato will cause ablation exactly and a hide will be removed from a potato. For 
example, the removed hide is made to separate from the portion of the body of a potato 
completely by spraying air. Suppose that the equipment which sprays air on an irradiated 
object is called air injection equipment among this Description. Or a flush may separate both 
completely. Suppose that the equipment which pours a damper on an irradiated object is 
called a water injection system among this Description, when irradiating a laser beam at a 
potato and washing inside potatoes, a laser beam must irradiate at a potato light with the 
wavelength which is hard to decrease with water. Since there is little absorption to water when 
the fundamental wave (wavelength of about 1 micrometer) of a YAG laser is used at the point, 
it is convenient. It is more suitable for the light with a wavelength of 2 micrometers or more (for 
example, C02 laser etc.) with a slightly long wavelength to, take the method of making the flow 
of air instead of a flush and flying a hide, on the other hand, since the absorption to water is 
comparatively high. Or after irradiation of laser is performed, you may take the method of 
washing. Or you may take the method of pouring water on a potato and washing it from the 
lower part of a potato, in the midst of irradiating the method of washing the potato with which 
laser is irradiated so that a laser beam may not be interrupted if possible, for example, a laser 
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beam, from the upper part of a potato. 

[0012] The hide of a potato is collected and processed by the portion different from the body of 
a potato. Said recovery is performed by, for example, installing the container for recovery in 
the place where the hide of a potato is blown away with air. Or a conveyor belt is prepared, 
and the hide of the blown-away potato may be put on said conveyor belt, and may be moved 
to a desired collection place. You may also carry the hide of the potato separated by the flush 
to a collection place by forming a waterway. ************ [ washing an irradiated object ] after 
carrying out irradiating laser and completing irradiation of laser. 

[0013] The potato will need to rotate a potato relatively to a laser beam, in order to irradiate a 
laser beam on the surface of [ whole ] a potato, since it is the solid of an indeterminate form. 
What is necessary is to have arranged in upwards in parallel the cylinder (to suppose that it 
calls in this Description, when cylindrical.) which rotates centering on the axis of the symmetry 
of revolution as a rotational means, for example, to put a potato, and just to roll. It is made for a 
potato to rotate efficiently by optimizing a cylindrical radius. Or rotation efficiency can also be 
raised by changing the rotational speed at the time of the shape of each cylinder, respectively. 
Since a potato will go to one way if the direction of rotation of each rotating cylinder is arranged 
identically, the sequence of the rotating cylinder plays a role equivalent to a conveyor belt. 
Therefore, since peeling and conveyance of a potato can be processed simultaneously, it is 
efficient when peeling a potato in large quantities. 

[0014] A laser beam is good from the upper part of a potato to glare from both them from the 
crevice between the sequences of the rotating cylinder. Or you may glare from the direction of 
other. 

[0015] As a pivot means of a potato, what is spherical in addition to the above-mentioned thing 
rotating may be arranged to matrix form, and a potato may be put on it. If the direction to rotate 
is arranged like the aforementioned means at this time, it will become possible to carry a 
potato in the one direction. This is convenient when constructing the line of mass production. 
Or you may irradiate a laser beam, making it rotate centering on a fork, changing a potato into 
the state where it stabbed with the sharp fork. 

[0016] Or you may use a means to irradiate a laser beam on the whole surface of an irradiated 
object, instead of making it rotate. It is good for the cross-sectional form in a field perpendicular 
to the direction of movement of a laser beam to, irradiate the laser beam processed in the 
shape of a field concrete for example, at said irradiated object from the direction of the upper 
and lower sides, right and left, or others of an irradiated object. Or it is good for said cross- 
sectional form to irradiate the laser beam processed into the line at said irradiated object from 
the direction of the upper and lower sides, right and left, or others of an irradiated object, and 
to make said irradiated object scan relatively to a laser beam in the meantime. A laser beam is 
irradiated by the whole surface of an irradiated object by scan. 
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[0017] There is that it must be careful in this process in an irradiated object being a solid. 
Therefore, the energy density which the laser beam into which cross-sectional form was 
processed a line or in the shape of a field gives to an irradiated object has set on the surface of 
the irradiated object, and will need to be constant at slack and time. In order to obtain such a 
laser beam, cross-sectional form should just form the laser beam near the parallel beam which 
hardly changes with advance of a laser beam. When using such [ actually ] a laser beam for 
peeling, the laser beam which crosses the field where an irradiated object exists should just be 
a thing almost near a parallel beam. 

[0018] The energy of the high-output laser equipment which can be used for industry by the 
present technical level is about 20 J/P also about 1 J/P and a very expensive thing. Since 
several [ at least ] joules/cm2 energy density required in order to strip off a hide from a potato 
is required, it is not realistic. [ of irradiating at once the laser beam processed in the shape of a 
field at the whole potato, and stripping a hide ] If it glares on the other hand, making the laser 
beam processed into the line scan relatively to an irradiated object, since sufficient energy 
density to strip a hide from a potato will be obtained, it is realistic. 

[0019] For example, using the laser equipment of 1 J/P, if a line laser beam 0.05cm in width 
and 20cm in length is made, the laser beam of 10 J/cm2 will be obtained. This energy is 
sufficient energy to strip a hide from a potato. Since the optimal energy for stripping a hide 
from a potato changes with laser equipment, an operation person has to make the decision of 
energy suitably. It is because it depends for the optimal energy on the pulse width (emission 
time of one pulse in the laser equipment of a pulse oscillation) of laser equipment, and the 
wavelength of laser. 

[0020] The difference of the case (refer to drawing 2 (A)) where the linear laser beam near a 
parallel beam is irradiated on an irradiated object at drawing 2 , and the case (refer to drawing 
2 (B)) where the linear laser beam which is not a parallel beam is irradiated at an irradiated 
object is shown. First, it explains along with drawing 2 (A). The laser beam which came out of 
the laser oscillation machine 201 is expanded with the ** (convex is sufficient.) cylindrical lens 
202. The laser beam expanded with the ** cylindrical lens 202 is processed into a parallel ray 
with the convex cylindrical lens 203, and cross-sectional form serves as a linear laser beam. 
Generally the optical system to which the combination of the ** cylindrical lens 202 and the 
convex cylindrical lens 203 and a beam width are changed is called the beam expander. 
[0021] The way things stand, since the energy density of a laser beam may not be enough, 
with the combination of the convex cylindrical lens 204 and the ** cylindrical lens 205, a linear 
laser beam is made into a thinner parallel beam, and the solid irradiated object 206 is 
irradiated. Although the combination of the convex cylindrical lens 204 and the ** cylindrical 
lens 205 narrows a beam width, this is also one of the beam expanders. 
[0022] It is the point which changes mutually [ the surface of the irradiated object 206 ] with 
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combination of a beam expander since the laser beam is mostly processed into the parallel 
beam, a Point b The energy density of the laser beam irradiated is equal to an order 
respectively. The range until it arrives at the floor 214 for the laser beam which came out of the 
** cylindrical lens 205 to arrange the irradiated object 206 is a portion currently called the 
irradiation area 213 in this Description. Next, it explains along with drawing 2 (B). 
[0023] The laser beam which came out of the laser oscillation machine 207 is expanded with 
the ** (convex is sufficient.) cylindrical lens 208. Next, it is processed into a parallel beam with 
the convex cylindrical lens 209. The combination of the ** cylindrical lens 208 and the convex 
cylindrical lens 209 is also a beam expander. In order to raise the energy density of a line laser 
beam, the convex cylindrical lens 210 is used. Thereby, since a line laser beam connects a 
focus with a certain straight line 21 1 , very high energy density is obtained on said straight line 
211. 

[0024] The energy density of the laser beam in the point c of the irradiated object 212 surface 
which is not on said straight line 21 1 , and the point d on a straight line 21 1 differs to an order. 
An irradiated object is arranged to the floor 215. If the irradiated object 212 is used as a potato, 
at Point c, a hide cannot be stripped at all from a potato, but at Point d, it may become that the 
hide of a potato bums and a fire occurs. 

[0025] Thus, the laser beam used by this invention is so good that it is close to a parallel 
beam. Even if the laser beam to be used is not a parallel beam, what is necessary is very 
close just to a parallel beam. For example, the focusing position is kept from coming to an 
irradiation area in drawing 2 (B) considering the focal length of the convex cylindrical lens 210 
as a very long thing. The purpose of this invention can also attain such a system. When a laser 
beam is condensed due to an optical system and a focus must be made, don't put an object on 
the position of the focus. It will become the cause of a fire if an object is in a focal position. 
[0026] Although it is the method of the method mentioned above fixing the optical path of a 
laser beam, and moving only an irradiated object, now, processing efficiency is bad. The field 
which can irradiate a laser beam at an irradiated object is because it is very narrow. Suppose 
that the field which can irradiate a laser beam is called an irradiation area to an irradiated 
object in this Description. If drawing 2 (A) is taken for an example, an irradiation area will put 
the field 213 of a downward portion from the cylindrical lens 205. 

[0027] The volume of an irradiation area is increased and by moving the optical path of a laser 
beam to an irradiated object describes how to raise processing efficiency by leaps and bounds 
below. If an irradiated object and the optical path of a laser beam optimize the state where it is 
moving simultaneously, very efficient peeling can be performed. Operation here refers to 
relative operation to the ground. 

[0028] First, how to move the optical path of a laser beam is described. Generally a laser beam 
has going-straight nature, and has the course bent by using an optical system etc. Therefore, 
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the method of making the direction of movement of the laser beam irradiated by the mirror 
changing quickly, the method of moving a laser beam to an optical fiber using the pliability of a 
through optical fiber, etc. are one of the methods of moving the optical path of a laser beam, by 
vibrating a mirror. There are some which are called a galvanometer in the equipment which 
can vibrate a mirror like a pendulum. 

[0029] In this invention, the method of irradiating a laser beam efficiently on the potato surface, 
for example using an optical fiber and equipment are offered. The advantage using an optical 
fiber is in that the optical path of a laser beam can be changed easily, the ease of change of 
the form of a laser beam, etc. 

[0030] There is a YAG laser in the laser which can be adapted for an optical fiber, for example. 
Although the beam size of a YAG laser is various, if it has the output of 1 J/P, they will be about 
1cm two orders. A thing about 1mm in diameter is used for an optical fiber, for example. The 
inside is divided greatly and has [ whose an optical fiber is ] a three-tiered structure like a thin 
fiber. There is a portion called a core at the center of an optical fiber, and there is a portion 
called cladding whose refractive index is smaller than a core in the surroundings of it. There is 
an overcoat in the outside. A laser beam passes along the portion currently called the core. 
When a laser beam while spreading a core is equivalent to cladding, the phenomenon called 
total reflection happens and said laser beam remains in incore. Most laser beams spread by 
repeating total reflection, without decreasing. Two or more optical fibers 1mm in diameter are 
collected, it is made a bunch, and the laser beam of a YAG laser is entered in the bunch of a 
fiber in the form where it united with the beam size of the YAG laser. Thereby, it can let a YAG 
laser pass to an optical fiber. 

[0031] Since the bunch of an optical fiber is supple, it is very easy to change the form of the 
side which gives off light the side in which light is entered. The form of the YAG laser used on 
these Descriptions is a circle-like, and is not not much efficient form making laser glare on the 
surface of [ whole ] a potato. By using an optical fiber for this, form of a laser beam can be 
made into a line, for example. 

[0032] How to obtain a linear laser beam with an optical fiber is explained using drawing 3 . 
When YAG laser 301 with beam size 1cm in diameter is used, about 100 optical fibers 303 
1mm in diameter are collected, it bundles in the shape of a circle, and a YAG laser is entered 
in the bunch of said optical fiber. In order to exploit the energy of laser efficiently at this time, it 
is effective to use the microlens array 302 which consists of two or more fine convex lenses. A 
laser beam can be entered only in the portion of the core 303b of an optical fiber by making 
each fine lens contained in the microlens array 302 correspond to one 1 optical fiber. (One of 
the optical fiber drawn into drawing 3 was made into the sectional view.) It is Cladding 303a 
which has covered the surroundings of Core 303b. The diameter of a core will be set to 
hundreds of micrometers if it is an optical fiber about 1mm in diameter. Therefore, each optical 
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fiber is made to correspond and what is necessary is just to arrange a convex lens 1mm in 
diameter, in order to enter a laser beam only in the core part of said optical fiber. The focal 
length of said lens is chosen so that the propagation efficiency of the light of an optical fiber 
may become the highest. That is, said focal length is set up so that a laser beam may go into 
an optical fiber at the angle which fulfills a total reflection condition by the boundary of 
Cladding 303a and Core 303b. 

[0033] Since form of the bunch 304 of the optical fiber of the side out of which a laser beam 
comes can irradiate a laser beam efficiently at a potato if it is made into a line, it is convenient. 
By vibrating the optical fiber made into the bunch at the line using the pliability of an optical 
fiber in the right-angled direction 305 to the line direction of a line laser beam, when irradiating 
at a potato the laser beam processed into the line It becomes possible to irradiate a laser 
beam efficiently on the surface of a potato 309. If a potato rotates at this time, making a laser 
beam glare, a laser beam can be irradiated on the whole potato surface. 
[0034] In order that the laser beam 306 which came out of the optical fiber may progress 
spreading, if it enters in the respectively suitable convex lens 307 the laser beam which came 
out of each optical fiber and a parallel beam 308 is obtained, its processing efficiency of this 
invention will improve remarkably. Instead of preparing two or more said convex lenses, since 
it is easy, all the laser beams that came out on one cylindrical lens from the optical fiber may 
be entered, and a spread of laser light may be suppressed. 

[0035] It is very good in the method of moving a linear laser beam relatively to the ground by 
vibration of a mirror in addition to the above-mentioned method. In this case, what is necessary 
is to extract a laser beam with a suitable beam expander (in this case, for what makes a beam 
width thin to be used.), in order to make it a line, and just to put the vibrating mirror into the 
suitable place of the optical path of a laser beam, after expanding a laser beam using a 
cylindrical lens etc. An example describes this method in detail. 
[0036] In addition to the laser mentioned above, glass laser, C02 laser, the 2nd higher 
harmonic of a YAG laser, the 3rd higher harmonic, etc. can apply to this invention. Moreover, a 
person skilled in the art can guess easily that this invention is not limited to peeling of a potato 
and can be used for the same foods. For example, this invention is applicable to removal of the 
hide of a taro, the hide of an apple, and the hide of a persimmon etc. Moreover, it can use also 
for removal of unnecessary things, such as a soil attached on the surface of foods. 
[0037] Namely, a means by which this invention irradiates the laser beam whose cross- 
sectional form in a perpendicular field is a line to. the direction of movement of a laser beam at 
an irradiated object in an irradiation area, It is laser radiation equipment characterized by 
having a means to irradiate said laser beam on the surface of said irradiated object while 
rotating said irradiated object, and a means to process the unnecessary thing removed from 
said irradiated object. 
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[0038] A means by which other composition of this invention irradiates the laser beam whose 
cross-sectional form in a perpendicular field is a line to the direction of movement of a laser 
beam at an irradiated object in an irradiation area, A means to irradiate said laser beam on the 
surface of said irradiated object while rotating said irradiated object, Having a means to 
process the unnecessary thing removed from said irradiated object, the laser beam said whose 
cross-sectional form is a line is laser radiation equipment characterized by forming said linear 
form through an optical fiber. 

[0039] A means by which other composition of this invention irradiates the laser beam whose 
cross-sectional form in a perpendicular field is a line to the direction of movement of a laser 
beam on the surface of the foods covered with epidermis in an irradiation area, It is laser 
radiation equipment characterized by having a means to rotate said foods relatively to said 
laser beam, and a means to process said epidermis. 

[0040] A means to give humidity to said epidermis of the foods with which other composition of 
this invention was covered with epidermis, The means to which the laser beam whose cross- 
sectional form in a perpendicular field is a line is irradiated to the direction of movement of a 
laser beam on the surface of the foods covered with said epidermis in an irradiation area, and 
ablation of said epidermis is carried out, It is laser radiation equipment characterized by having 
a means to rotate said foods relatively to said laser beam, and a means to process said 
epidermis. 

[0041] When the laser beam whose cross-sectional form in a perpendicular field is a line is 
irradiated to the direction of movement of a laser beam on the surface of the foods covered 
with epidermis in an irradiation area, other composition of this invention Simultaneous, Or it is 
laser radiation equipment characterized by having a means to inject water on the surface of 
said foods, a means to rotate said foods relatively to said laser beam, and a means to process 
said epidermis, after said irradiation. 

[0042] A means to give humidity to said epidermis of the foods with which other composition of 
this invention was covered with epidermis, In an irradiation area, the laser beam whose cross- 
sectional form in a perpendicular field is a line is irradiated to the direction of movement of a 
laser beam on the surface of the foods covered with said epidermis. When ablation of said 
epidermis is carried out, it is laser radiation equipment characterized by having a means to 
inject water on the surface of said foods, a means to rotate said foods relatively to said laser 
beam, and a means to process said epidermis after simultaneous or said irradiation. 
[0043] the above -- since high power is easily obtained also about invention [ which ] as said 
laser beam is a YAG laser, YV04 laser, glass laser, or C02 laser, it is good. If high power 
laser is used, since processing efficiency will increase, it is convenient for mass production. 
Moreover, you may use two or more laser. Or you may use several different laser beams. 
[0044] the above - since processing efficiency will go up said means to process, also about 
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invention [which ] if it contains air injection equipment, it is good. Or since processing 
efficiency will increase if the equipment (water injection system) removed by flush is included, 
it is good. 

[0045] the above - if it has a means to change the direction of movement of said laser beam in 
said. irradiation area, since processing efficiency will increase, the laser beam said whose 
cross-sectional form is a line also about invention [ which ] is desirable. As a means to change 
the direction of movement of said laser beam, a galvanometer etc. is suitable. 
[0046] The process in which other composition of this invention forms the laser beam whose 
cross-sectional form in a perpendicular field is a line to the direction of movement of a laser 
beam in an irradiation area, It is the laser radiation method characterized by having the 
process which irradiates said laser beam on the surface of said irradiated object while rotating 
an irradiated object, and the process which processes the unnecessary thing removed from 
said irradiated object. 

[0047] The process in which other composition of this invention forms the laser beam whose 
cross-sectional form in a perpendicular field is a line to the direction of movement of a laser 
beam in an irradiation area, The process which irradiates said laser beam on the surface of 
said irradiated object while rotating an irradiated object, Having the process which processes 
the unnecessary thing removed from said irradiated object, the laser beam said whose cross- 
sectional form is a line is the laser radiation method characterized by forming said linear form 
through an optical fiber. 

[0048] The process in which other composition of this invention forms the laser beam whose 
cross-sectional form in a perpendicular field is a line to the direction of movement of a laser 
beam in an irradiation area, It is the laser radiation method characterized by having the 
process which irradiates said laser beam on the surface of said foods while rotating the foods 
covered with epidermis, and the process which processes said epidermis. 
[0049] The process which gives humidity to said epidermis of the foods with which other 
composition of this invention was covered with epidermis, The process in which the cross- 
sectional form in a perpendicular field forms the laser beam which is a line to the direction of 
movement of a laser beam in an irradiation area, It is the laser radiation method characterized 
by having the process to which said laser beam is irradiated on the surface of said foods, 
rotating the foods covered with said epidermis, and ablation of said epidermis is carried out, 
and the process which processes said epidermis. 

[0050] The process in which other composition of this invention forms the laser beam whose 
cross-sectional form in a perpendicular field is a line to the direction of movement of a laser 
beam in an irradiation area, When said laser beam is irradiated on the surface of said foods, 
rotating the foods covered with epidermis, it is the laser radiation method characterized by 
having the process which injects water on the surface of said foods, and the process which 
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processes said epidermis after simultaneous or said irradiation. 
[0051] The process which gives humidity to said epidermis of the foods with which other 
composition of this invention was covered with epidermis, The process in which the cross- 
sectional form in a perpendicular field forms the laser beam which is a line to the direction of 
movement of a laser beam in an irradiation area, When said laser beam is irradiated on the 
surface of said foods and ablation of said epidermis is carried out, rotating the foods covered 
with said epidermis, it is the laser radiation method characterized by having the process which 
injects water on the surface of said foods, and the process which processes said epidermis 
after simultaneous or said irradiation. 

[0052] the above -- also in which laser radiation method, said laser beam has highly desirable 
processing efficiency in their being a YAG laser, YV04 laser, glass laser, or C02 laser. 
[0053] the above -- also in which laser radiation method, if the process which makes air inject 
is included, since the efficiency of processing will increase, said process to process is 
desirable. Or if the process which makes water inject is included, since the efficiency of 
processing will increase, said process to process is desirable. 

[0054] the above - also in which laser radiation method, if the direction of movement of a laser 
beam said whose cross-sectional form is a line has the process which changes in said 
irradiation area, since the efficiency of said removal will increase, it is desirable. 
[0055] 

[Mode for carrying out the invention] First, how to remove the hide of said potato by irradiating 
a laser beam is described, using a potato as an irradiated object. 
[0056] Laser radiation equipment is illustrated to drawing 1 . What can generate the laser 
beam which can let the bunch 103 of an optical fiber pass is used for the laser oscillation 
machine 101 . For example, a YAG laser can be used. By a microlens array 102, the laser 
beam which came out of the laser oscillation machine connects two or more focuses. Each 
focus is made to correspond just before the focus of these plurality, or to immediately after, the 
bunch 103 of an optical fiber is arranged, and a laser beam is entered in each of said optical 
fiber. 

[0057] Usually, since the shape of a circle or an aspect ratio has the form of the shape of a 
rectangle whose number is one, a laser beam also makes a microlens array 102 according to 
the form of a laser beam. Only the same number as the number of the arrays of a microlens 
array prepares an optical fiber. An optical fiber is used in order to change the form (generally 
the shape of a circle or the shape of a rectangle) of a laser beam. 

[0058] Efficient form is a linear laser beam making the hide of a potato separate from the body 
of a potato, for example. What is necessary is just to arrange in a line the side out of which the 
laser beam of the bunch of an optical fiber comes, in order to obtain a linear laser beam. It is 
good to arrange by turns the optical fiber with which the comparatively strong laser beam has 
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entered, and the optical fiber with which the comparatively weak laser beam has entered, and 
to attain equalization of energy so that energy may not incline at this time. 
[0059] Let composition of equipment until a linear laser beam is formed from a laser oscillation 
machine be the same thing as what was shown in drawing 3 . That is, the convex lens 104 is 
arranged immediately after the laser beam which comes out of each optical fiber contained in 
the bunch 103 of an optical fiber, and laser light is processed into a parallel beam. 
[0060] The potato 105a with a hide from which mud was dropped to the syringe etc. is put on a 
conveyor belt 107a from potato ON ** 106, and is carried to the irradiation area 108. When 
[ cylindrical ] rotating to a uniform direction, 109 moves the potato ridden and carried by the 
conveyor belt 107a in the irradiation area 108 as it is to the stand located in a line in parallel. 
When [ cylindrical ] each other is adjoined, the suitable crevice whose 109 is the grade in 
which Potato 105b does not fall has opened, and a laser beam is irradiated toward Potato 
105b from these crevices. 

[0061] When cylindrical [ cylindrical and Potato 105b passes through 109 tops, and ], a potato 
often rotates according to an operation of 109. thereby, a laser beam is irradiated by the 
whole surface of Potato 105b. The direction of movement of a potato becomes zigzag 
simultaneously. At this time, it is good to establish the fall prevention wall which is not 
illustrated so that it may not fall from 109, when cylindrical [ Potato 105b ]. 
[0062] By giving rotation to a potato by 109, when cylindrical, it becomes possible to make a 
laser beam irradiate the whole surface of Potato 105b. In order to irradiate a laser beam 
efficiently on the surface of a potato, if pendulum movement is carried out [ laser beam / 
linear ] along the line direction of a linear laser beam, and a right-angled direction, since the 
irradiation area 108 will spread, it is good. Or it is good to prepare two or more linear laser 
beams. For example, it is good to form two or more linear laser beams, and to establish 
several places in the upper and lower sides of 109 by composition of the equipment shown in 
drawing 3 , when cylindrical. At this time, the line direction of the bunch of the optical fiber 
arranged at the line, and when cylindrical, the bus-bar of 109 is arranged in parallel. In this 
Description, when cylindrical, suppose that the bus-bar of 109 refers to the straight line part 
contained on the curved surface on the surface of a pillar. 

[0063] Thus, the hide of Potato 105b is separated from the body of a potato. The hide 1 10 of 
the separated potato is flown with the air which comes out of air injection equipment 111, and 
is brought together in the container 112 for recovery of waste. The body 105c of a potato 
moves from 109 to a conveyor belt 107b, when cylindrical, and it is brought together in the 
container 1 1 3 for recovery of a potato. 
[0064] 

[Working example] [Example 1] This example shows more concretely the equipment which 
forms a linear laser beam using the optical fiber shown by drawing 3 , and a method. This 
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example is explained along with drawing 4 . This example shows the example which uses YAG 
laser 401 with an output of 4kW as a luminous source. Generally the beam spot of a YAG laser 
with about 4kW high power has many things of the shape of a circle about 1cm in diameter 
greatly. Also let the laser beam in the laser exit of the laser equipment shown by this example 
be the thing of the shape of a circle 1cm in diameter. 

[0065] First, the size of one lens lets the laser beam of the shape of a circle 1cm in diameter 
pass to the microlens array 402 of 1mm around. The thing of a size into which all beams 1cm 
in diameter can enter is used for a microlens array. The focal length of each lens of a 
microlens array is set up according to NA of the optical fiber to be used. A multi-mode optical 
fiber is used for an optical fiber. There is the feature of a multi-mode optical fiber in it being 
comparatively easy for an optical fiber to enter laser. You may use a single mode optical fiber, 
a gray TEDDO index type optical fiber, etc. High accuracy is required when using a single 
mode optical fiber, and entering light in an optical fiber. 

[0066] The incidence side of the bunch 403 of an optical fiber (a) It becomes the form (in the 
case of this example, it is the shape of a circle) doubled with the form of the laser beam. On 
the other hand, it is the output side of the bunch of an optical fiber, (b) Since a laser beam is 
efficiently irradiated on the potato surface, it is considered, for example as a linear form. Since 
the beam profile of the YAG laser used by this example is NIAGAU cyanogen, the output of the 
center of the circle-like laser beam is high. Therefore, the optical fiber 405 with which the 
strong laser beam of the energy near a center enters when arranging the optical fiber in the 
output side (b) of the bunch of an optical fiber in a line, It is good to arrange in by turns the 
optical fiber 406 with which the other comparatively weak laser beam enters, and to make 
energy equalize. In order to make a linear laser beam the last with a parallel beam, the laser 
beam which came out of the bunch 403 of an optical fiber is entered in the convex lens 404. 
The convex lens 404 is made to correspond to one 1 optical fiber. A thing, then a parallel beam 
which erase among them a spread of the laser beam which came out of the focal length of the 
convex lens 404 from the bunch 403 of the optical fiber are obtained. 
[0067] [Example 2] This example describes the equipment and the method to which a line 
laser beam is made to carry out pendulum movement using the vibrating mirror. 
[0068] It is considered as the equipment to which a mirror is quickly vibrated centering on a 
certain axis, and light is moved quickly, and there are some which are called a galvanometer. 
The galvanometer used for drawing 5 by this example is shown. 
[0069] A gajvanometer is equipment which vibrates a mirror at high speed using 
electromagnetic force. Since it is marketed, it can obtain easily. The galvanometer 501 which 
can be used on these Descriptions needs to have the bigger mirror 503 than the size of the 
linear laser beam 502. A mirror 503 is vibrated focusing on the axis of rotation 504 with the 
driving device 505. The thing using the cylindrical lens shown in drawing 2 (A) is sufficient as 
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the equipment which makes a linear laser beam, and the thing using the optical fiber shown in 
drawing 3 is sufficient as it. 

[0070] Or you may vibrate the bunch of the optical fiber formed in the line using the drive 
system of a galvanometer. Since this method can gather the speed of vibration of the laser 
beam which comes out of an optical fiber if it is combined with the form of invention 
implementation, it is convenient. For example, along with the curve to which the arrow is 
attached, it may be considered as a means to carry out pendulum movement of the bunch 103 
and the convex lens 104 of an optical fiber, and a galvanometer may be used for the both ends 
drawn in the center of drawing 1 . 

[0071] [Example 3] By this example, the surface of the foods covered with epidermis is made 
to become wet with moisture, and the example which promotes the ablation of the epidermis 
by irradiation of laser is shown. The laser of a certain wavelength zone has the high absorption 
to moisture as mentioned above. For example, a wavelength is about 10 micrometers. Since 
the absorption to moisture is very high as compared with a YAG laser, YV04 laser, glass laser, 
etc., when C02 laser is used for the equipment and the method which are shown by this 
example, its processing efficiency is highly desirable. 

[0072] This example is explained along with drawing 6 . Since drawing 6 was the almost same 
composition as the laser radiation equipment shown in drawing 1 , it attached the same sign to 
what was shown by drawing 1 , and the same thing. 

[0073] First, the water which comes out of the water injection system 601 is poured to the 
potato 105a into which it was put by potato ON ** 106. Since the purpose on which water is 
poured is to give humidity to the hide of a potato, you may substitute spraying steam on a 
potato. In this case, temperature of steam is made into the grade which does not deteriorate a 
potato. 

[0074] A hide is stripped through the process as the method shown in the form of invention 
implementation in which the potato 105a which was able to give humidity is the same. C02 
laser is used for a laser oscillation machine, for example. At this time, a washing style may 
carry out a hide instead of air injection equipment 1 1 1 with the water injection system 602 
shown in drawing 6 . It may carry out pouring water on a potato with the water injection system 
602, making laser irradiate a potato, and it may be after irradiation of laser. 
[0075] 

[Effect of the Invention] The laser radiation equipment of this invention enables it to strip a hide 
efficiently from a potato. Moreover, since a hide can be stripped very thinly from a potato, little 
useless food processing is realizable. 



[Translation done.] 
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